• Reported for over 40 years
• Traditional sludge-drying beds can be easily converted to STRBS, with similar sizing and improved advantages
• Denmark is one of the pioneering countries of this technology (first STRBS built in 1988, 120 facilities presently in operation)
• Further studies to deepen the knowledge of the involved processes are still required to improve the performance and to optimize the application 
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The wastewater treatment plant and sludge treatment reed-bed system in Helsinge (Denmark)
• Serving the main WWTP and four smaller plants for a total of 42,000 P.E.
• Built and planted in 1996 with Phragmites Australis • Fed with a mean specific loading rate of 50-60 kgDS·m -2 ·y -1
• It builds up approximately 10-15 cm/year
• It is fed for 1 hour twice a day during loading cycles of 7 days, followed by resting cycles of 48 days
• Climate in Helsinge: T 1°C -17°C; rainfall 500-900 mm/y 2. (in the 45-day resting period): a lower amount of water drained out or evapotranspirated; the sludge level did not decrease significantly (from 8 cm to 4 cm), while the sludge moisture decreases with a depletion law;
3. (after the subsequent loading cycle), the sludge is covered with a new layer of freshly loaded sludge. The dewatering process continues despite the temporary rehydration caused by the freshly added water (thickness reduced from 4 to 2 cm).
Laboratory analytical methods
• Water-soluble carbon spectrophotometry 590 nm on aqueous extract (1/10 w/v, 60°C, 1 h) after KCr 2 O 7 and H 2 SO 4 digestion.
• Redox potential in a slurry of sludge:water (1:1, w/v) using InLab Redox Pro (Mettler-Toledo, USA).
• Gravimetric humidity measured by water loss at 105°C, R. Iannelli, S. Nielsen, E. Peruzzi, F. Piras, M. Støvring, G. Masciandaro -Short-term performance analysis of sludge-treatment reed beds
15
• Gravimetric humidity measured by water loss at 105°C,
• Ashes (Not volatile solids) weight after combustion at 550°C.
• NH 4 + determined on aqueous extract (1:10, w/v, room temperature for 1h) with ammonia selective electrode ORION 95-12.
• NO 3 -determined on aqueous extract (1:10, w/v, room temperature for 1 h) with nitrate selective electrode MettlerToledo Seven MultiTM
Results of lab analyses: water content and ashes
• WC trends confirmed the probe observations: higher reduction with depth than with time; significant fluctuations due to rain water or to episodic drainage stops 
Results of lab analyses: ammonium and nitrates
• Ammonium: lower values in deeper layers (mainly due to nitrification and plant uptake); -top layer: initial increase (ammonification) followed by a decrease (nitrification); -deeper layers: the variations are Loadings:
Variations among different depths and times much wider in the second resting period than in the first one. 
Conclusions
• Both dewatering and mineralisation behaved as expected, confirming the efficiency and dependability of the technique;
• Most of the dewatering happened very quickly: -all bulk-volume reduction during the loading cycle (1 week); -a significant moisture reduction during the resting (45 days);
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• The mineralisation started in the resting period (significant reductions of WSC and NH4 + , ample variations of NO 3 -) and developed during the subsequent cycles (reduction of humidity and significant increase of ashes along the depth of the bed)
• Ammonification and nitrification showed a reciprocal balancing effect (trends of NH 4 + and NO 3 -similar along depth and time)
• Highest reduction of NH 4 + and NO 3 -at the surface, (combined effect of plant action, direct diffusive oxygen transfer and high nutrient contents of the freshly loaded sludge).
